Binding of anti-Parkinson's disease drugs to human serum albumin is allosterically modulated.
Binding of drugs to plasma proteins is an important determinant for their efficacy because it modulates drug availability to the intended target. Co-administered drugs may bind to the same protein site or to different functionally linked clefts following competitive and allosteric mechanisms. Here, we report a thermodynamic and computational characterization of the binding mode of apomorphine and benserazide, two therapeutic agents co-administered in the treatment of Parkinson's disease, to human serum albumin (HSA). Apomorphine binds to HSA with a simple equilibrium (K(d) = 3.1 x 10(-6) M). Conversely, benserazide binds to HSA with two independent equilibria (K(d1)< or = 10(-6) M and K(d2) = 5.0 x 10(-5) M). Values of K(d) and K(d2) increase to 1.5 x 10(-5) M and 5.0 x 10(-4) M, respectively, in the presence of heme. Accordingly, the K(d) value for heme binding to HSA increases from 5.0 x 10(-7) M to 4.8 x 10(-6) M and 9.2 x 10(-7) M, in the presence of saturating amounts of apomorphine and benserazide, respectively. The K(d1) value for benserazide binding to HSA is not affected by heme binding, whereas apomorphine and benserazide inhibit warfarin binding to HSA, and vice versa. Therefore, apomorphine and the second benserazide molecule bind to the warfarin site, allosterically linked to the heme site. Simulated docking of apomorphine and benserazide into the warfarin site provides favorable values of intermolecular energy (-23.0 kJ mol(-1) and -15.2 kJ mol(-1), respectively). Considering the apomorphine, benserazide, and HSA-heme plasma levels and the possible co-administration of warfarin, these results appear relevant in the management of patients affected by Parkinson's disease.